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Steroids and 5-aminosalicylates are still commonly used; however, during recent years there have been some significant changes. Firstly, the remarkable efficacy and the overall good tolerance of immunosuppressants were recognised [2] [3] [4] [5] and when compared with the morbidity of untreated disease, 6 led to their wider greater use. Some authors even proposed using immunosuppressants from the very beginning of the disease, with the objective to modify its natural history, 7 and this strategy has been shown to improve disease course and to avoid steroids in children with moderate to severe disease. 8 Secondly, anti-tumour necrosis factor therapy became available in the late 1990s. Infliximab was shown to be able to induce clinical remission in patients unresponsive to standard treatment, 9 to clear anatomic damage, and, when used as maintenance treatment, to maintain clinical remission 10 and fistula closure. 11 However, the impact of an increasing use of immunosuppressants and novel therapies on the natural history of CD remains poorly evaluated. An important and unbiased criterion for assessing the overall severity of CD is the need for surgery: for decades there has been a consensus to limit surgery to complications and refractory intractable forms.
The aim of our study, performed in a large series of patients with CD, was to evaluate the effect upon the need for surgery of an increasing use of immunosuppressants over the last 25 years.
PATIENTS AND METHODS

Patients
Patients with CD who were seen consecutively in our unit between January 1978 and December 2002 were included retrospectively. In January 2003, our unit moved from Rothschild hospital to St-Antoine Hospital and recruitment for this study was interrupted. Diagnosis of CD was based on Lennard-Jones criteria. 12 Two groups of patients were analysed. The first group consisted of 565 patients who were seen in our unit early in the course of their disease-within the first three months following diagnosis of CD. The time of diagnosis was defined as the date of first detection of unequivocal inflammatory abnormalities of the intestine, as assessed from radiological, endoscopic, or peroperative observations. Patients in the second group (n = 2008) were seen more than three months after diagnosis, being referred to us for various reasons. Within each group, patients were divided into five consecutive five year cohorts, according to the date of diagnosis: cohorts 1978-82, 1983-87, 1988-92, 1993-97, and 1998-2002 .
Study design
The study analysed the evolution of surgical requirements over 25 years by comparing the need for excisional surgery in relation to the use of immunosuppressants among the five chronologic cohorts. Only excisional intestinal surgery was taken into account. Appendectomy, stricturoplasty, bypass, and elective surgical treatment of abscess were not considered. The time to first intestinal resection was the main outcome criteria. In addition were noted the time to first large intestinal resection-either alone or cumulative, defined by a postsurgical index equal or superior to 20, 13 -and the time to establishment of a definitive stoma. The post-surgical handicap index has been developed to predict the functional consequences of intestinal resection for CD. It is calculated from operative records, taking into account the location and extent of intestinal resection. An index score equal or superior to 20 has a high predictive value of diarrhoea following intestinal resection. 13 Intestinal complications of CD were defined according to the Vienna classification: intestinal strictures as the occurrence of constant luminal narrowing demonstrated by radiological, endoscopic, or surgical examination combined with prestenotic dilatation and/or obstructive signs or symptoms but without evidence of penetrating disease.
14 Perforations were intra-abdominal fistulas, inflammatory masses, and/or abscesses. 14 
First morphological
Abbreviations: CD, Crohn's disease; HR, hazard ratio.
demonstration of narrowing or penetrating complication was used to date the occurrence of the complication.
Treatment of Crohn's disease
Our treatment policy has been described elsewhere. 15 Flare up episodes were treated with mesalamine (3-4 g daily) or prednisolone (1 mg/kg per day, progressively tapered after four weeks), according to their clinical severity. When steroid therapy failed, patients seen before 1999 were given a three week course of enteral or parenteral nutrition; those seen after June 1999 (when infliximab became available in France) received infliximab 5 mg/kg.
As maintenance treatment, we used aminosalicylates (sulphasalazine, olsalazine, or mesalamine, 2-3 g daily) for asymptomatic or moderately active forms of the disease, and immunosuppressive drugs for severe forms (patients who were steroid dependent or poorly responsive to steroids). Azathioprine 2 mg/kg per day was used as the first line immunosuppressive drug. In case of repeated flare-ups or chronic active disease in a patient receiving azathioprine, its dosage was increased to 2.5-3 mg/kg per day. Intramuscular methotrexate (20-25 mg weekly) was used in patients unresponsive or intolerant to azathioprine. Its dosage was tapered progressively to 10-15 mg, and re-augmented in case of clinical relapse.
Although the overall strategy remained mostly unchanged, over time there was a clear tendency to initiate immunosuppressants earlier in the disease course.
Surgery was reserved for stenotic and extraparietal complications, or intractable forms after a well conducted medical management.
Statistical analysis
Continuous data are expressed as median (interquartile range), and differences between cohorts were tested for significance by ANOVA. Discrete data are given as percentages, and comparisons were made with Pearson x 2 test. Kaplan-Meier survival analysis was used to estimate the cumulative probability of needing immunosuppressants or surgery after diagnosis. Survival curves were compared by means of a two sided log rank test. A Cox proportional hazards regression model with a backward variable elimination procedure was used to assess the strength of the associations while controlling for possible confounding variables. All baseline variables suspected to be possible predictors of intestinal surgery (age, sex, initial disease location (upper GI tract, jejunal, ileal, colonic, rectal, or anoperineal lesions), smoking status, appendectomy, familial history, ethnicity (White, NorthAfrican non-Jewish ancestry), geographic origin outside Paris area, and calendar period of diagnosis (before or after 30 June 1990)), were entered into the model. Results of analysis are presented as hazard ratios (HRs) with 95% confidence intervals. Calculations were performed using GB-STAT statistical software (Silver Spring, MD, USA).
RESULTS
The characteristics of CD at diagnosis in the five cohorts of group 1 are given in table 1. Patients were very similar at diagnosis from one cohort to another, with a predominance of females, a mean age about 30 years, a large proportion of smokers (half the patients), and a similar disease location. Table 2 gives the cumulative characteristics of the disease at the end of 2003. No attempt was made to contact the patients at that time and 31% of them had been lost to follow up. Because patients from the oldest cohorts had a longer disease duration, they developed more stricturing or penetrating complications and were classified so according to Vienna classification. 16 Similarly, the respective proportions of patients needing steroids or immunosuppressants, and operated on, should be interpreted in relation to different durations of follow up. Azathioprine was maintained for a prolonged period in most cases but had to be stopped within the first month because of adverse events in 16 patients (11%). It was switched to methotrexate in eight of those latter patients.
Changes in the use of immunosuppressants over 25 years in group 1 patients Figure 1 shows the cumulative use of immunosuppressants in the five cohorts. Data of patients for whom immunosuppressants had to be stopped early are included. As expected, immunosuppressants have been used more and more early over the last 25 years, with a five year cumulative probability of prescription of zero in the 1978-82 cohort to 0.56 (95% CI 0.31 to 0.78) in the 1998-2002 cohort.
Cumulative need for excisional surgery in the five group 1 cohorts One hundred and ninety patients (34%) were operated on at least once. Excisional surgery was performed in 41 cases before first admission in our unit and thereafter in 149 cases. Figure 2 gives the cumulative need for first excisional surgery. The curves were superimposed, with no significant difference from one curve to another (log rank, p = 0.81). Excluding the 80 patients who had had surgery within the first three months following diagnosis yielded the same result (log rank, p = 0.49), although immunosuppressants were used in that group much earlier over the years (log rank, p,0.0001). In the whole group of 565 patients, Cox analysis confirmed that the year of diagnosis had no significant effect upon the need for surgery. Indications for first intestinal resection in group 1 patients Table 3 gives the indications for the first intestinal surgery in the five cohorts. The proportion of patients being operated on for medical failure, stricture, and perforation, respectively, did not change significantly between the five cohorts, although in the most recent cohort there was a clear reduction of operations for medical failure (13% v 22-38% in the other cohorts). Kaplan-Meier analysis of the cumulative probability of intestinal stricture and perforation did not show significant differences between cohorts. When analysing the time relation between prescription of immunosuppressants and first intestinal surgery, we found that in all the cohorts a great majority of patients were operated on without having received immunosuppressants, because surgery was performed early in the course of the disease (within the first three months following diagnosis (n = 80, 43% of operations)), or because surgery preceded or followed the prescription of immunosuppressants for less than three months (n = 92, 49%). Only 16 patients (9%) had to be operated on having received immunosuppressants for more than three months, and this proportion was not significantly different between cohorts (0-17%).
Referred patients (group 2)
Of the 2008 patients referred to us more than three months after diagnosis, 880 (44%) were operated on at least once. Excisional surgery was performed in 490 cases (56%) before first admission in our unit and after in 390 cases. Thus compared with the first group of patients, a higher proportion of referred patients had had surgery before admission in our unit (p,0.001). Otherwise, results observed were similar to those of group 1 regarding an increased use of immunosuppressants but a stable need for excisional surgery over the years (table 4). The risk of having a definitive stoma remained also stable. However, in that group, the risk of having a large intestinal resection decreased significantly with time.
Evolution of the need for surgery 1978-2003
In the total cohort of 2573 patients from groups 1 and 2, 1070 underwent 1426 intestinal resections from January 1978 to December 2003 (22 928 patient years). Two hundred and seventeen resections (15%) were performed within the first three months following diagnosis. Except for the year 1978 (46 patients only), the percentage of patients who were operated on during the first three months remained less than 5% (fig 3) . After the first three months, the operative rate (number of operations performed per year) fluctuated within a narrow range (3.3-7.5%), without any significant change over 26 years (fig 3) .
DISCUSSION
This study shows that although immunosuppressants were initiated much earlier during the course of CD, the need for intestinal resection remained stable over 25 years. The percentage of patients requiring intestinal surgery each year remained equal. The probability of having a definitive stoma appeared also to be unaffected from 1978 to 2002. However, large intestinal resections became more unusual.
This study has some limitations. Firstly, the retrospective nature of the study may have led to bias in the interpretation of the data-however, it was necessary to obtain an observation period long enough to ascertain the long term effect on surgery of changes in the medical strategy of CD. In addition, intestinal resection can be considered as an unbiased and solid criterion, even retrospectively, as it is performed only when necessary. Besides, during a period of 20-25 years, many factors other than the treatment strategy may have influenced the indications for surgery. However, all patients seen from the beginning were followed up in the same unit by the same small group of physicians, who used homogeneous guidelines and took collegial decisions. Moreover, comparison of cohorts at inclusion showed that they were very similar regarding demographic characteristics and disease location. In particular there is no reason to believe that CD became more severe with time while other disease characteristics did not change. Secondly, it should be noted that a relatively large proportion of patients were lost to follow up. We made no attempt to contact the patients or physicians to update the data. We do not believe this may have minimised the need for surgery of the oldest cohorts because patients who are lost to follow up are usually those doing well and not requiring further surgery. The cumulative probability of surgery in our patients was very similar to those reported in two unbiased and complete series of the literature, the NCCDS 17 and the Copenhagen County cohort study. 18 Finally, our unit is a tertiary referral centre and referral bias is unavoidable. To limit this bias, we restricted the analysis to patients seen during the first three months of the disease course. This precaution was not sufficient to eliminate such a referral bias because an important proportion of these patients came to surgery during that period. However, when we excluded these latter patients, analyses gave similar results and, in particular, the discrepancy between an increased use of immunosuppressants and a stable need for surgery remained unchanged. These results were confirmed in a second large group of patients.
The occurrence of stricturing and perforating complications was the main reason for excisional surgery. The frequency of these complications did not change significantly from one cohort to another. This is a disappointing result because it could be expected that immunosuppressants could have an anatomic effect and prevent these complications. Indeed, D'Haens et al reported that in 74% of patients with colonic or ileocolonic disease who were clinically responders to azathioprine, endoscopic lesions had healed completely or nearly completely after a mean of two years of treatment. Histologically there was disappearance of the inflammatory infiltrate, with only a degree of architectural disturbance remaining. 19 In the present study there was, over the most recent years, a clear decrease of intestinal resection for medical failure, which represented only 13% of surgical indications in the 1998-2002 cohort. This result may be related to immunosuppressants, but also to infliximab even though it was used sparingly in very few patients. In any case, the absence of a decrease in the need for surgery over the last 25 years questions the efficiency of our medical strategy. In fact, there is the possibility that in this study immunosuppressants had no impact on complications and the need for surgery because they were given too late during the course of the disease. Supporting this hypothesis, a large majority of patients came to surgery while not having received immunosuppressants, or were operated on early (within the first three months), while the mean time of response to purine analogues is three months. 20 By contrast, if we make the hypothesis that immunosuppressants are able to change the natural history of CD, nearly half the patients who were operated on more than three months after diagnosis could have avoided surgery. Thus we can extrapolate that in our series immunosuppressants were given too late and too scarcely to have a significant impact on the need for surgery. Such an assertion is not in accordance with the anatomic effect observed by D'Haens et al, 19 that immunosuppressants, even when given early, may have no preventive effect on the occurrence of stricturing and penetrating complications.
An interesting and more encouraging result of our study was the decrease of the probability of having a large intestinal resection over the last 25 years in the group of referred patients. A similar trend, although not significant, was observed in patients who were seen early after diagnosis and were, for the most part, operated on in our surgical unit. The reason for such a decrease, from 29% to 12% five years after diagnosis, may be linked to a greater use of immunosuppressants, but may also be a change in the surgical strategy favouring segmental and limited resections in the most recent years.
In summary, this study shows that immunosuppressants have been used increasingly over the years. However, this evolving therapeutic strategy was not associated with a decrease in the need for surgery or in a decrease of the occurrence of intestinal complications. This result does not question the efficacy of immunosuppressants for achieving and maintaining remission, 21 sparing steroids, 22 and improving quality of life, but it does questions the timing of starting immunosuppressants in patients with moderate to severe Crohn's disease.
